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Disclosure to Promote the Right To Information 

Whereas the Parliament of India has set out to provide a practical regime of right to 
information for citizens to secure access to information under the control of public authorities, 
in order to promote transparency and accountability in the working of every public authority, 
and whereas the attached publication of the Bureau of Indian Standards is of particular interest 
to the public, particularly disadvantaged communities and those engaged in the pursuit of 
education and knowledge, the attached public safety standard is made available to promote the 
timely dissemination of this information in an accurate manner to the public. 
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FOREWORD 

This Indian Standard (Part 3) was adopted by the Bureau of Indian Standards, after the draft finalized by the 
Machine Tools Basics and Modular Units Sectional Committee had been approved by the Production Engineer- 
ing Division Council. 

While preparing this standard considerable assistance has been derived from ISO 1708 : 1989 'Acceptance 
conditions for general purpose prallel lathes — Testing of the accuracy' issued by the International Organization 
for Standardization. 

This standard is being issued in three parts. The other two parts of the standard are as follows: 

1878 Test chart for general purpose parallel lathes: 

(Part 1) : 1993 Lathes over swing over bed up to 800 mm (second revision) 

(Part 2) : 1993 Lathes with swing over bed over 800 mm and up to 1 600 mm (second revision) 

For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, 
observed or calculated, expressing the result of a test, shall be rounded off in accordance with IS 2 : 1960 
'Rules for rounding off numerical values (revised)'. The number of significant places retained in the rounded 
off value should be the same as that of the specified value in this standard. 
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Indian Standard 

TEST CHART FOR GENERAL PURPOSE 
PARALLEL LATHES 



PART 3 LATHES WITH SWING OVER BED OVER 1 600 mm AND UP TO 2 500 mm 



1 SCOPE 

This standard describes both geometrical and practical 
tests on general purpose parallel lathes with swing over 
bed more than 1 600 mm and up to 2 500 mm and the 
corresponding permissible deviations, with reference 
to IS 2063 : 1988 'Acceptance code for machine tools 
— Geometric accuracy of machines operating under 
no-load or finishing conditions (first revision)'. 

It deals only with the verification of accuracy and 
applies neither to the testing of the running of the 
machine (vibrations, abnormal noises, stick-slip 
motion of components, etc) nor to the machine 
characteristics (speeds, feeds, etc) which shall 
generally be checked before testing the accuracy. 

2 REFERENCES 

2.1 The following standards contain provisions which 
through reference in this text, constitute provision of 
this standard. At the time of publication, the editions 
indicated were valid. All standards are subject to 
revisions, and parties to agreements based on this 
standard are encouraged to investigate the possibility 
of applying the most recent editions of the standards 
indicated below: 



IS No. 



2063 : 1988 



4218 (Parti): 
1976 



Title 

Acceptance code for machine tools 
— Geometric accuracy of machines 
operating under no-load or finishing 
conditions (first revision) 

ISO metric screw threads: Part 1 
Basic and design profiles (first 
revision) 



3 PRELIMINARY REMARKS 

3.1 To apply these tests, reference shall be made to IS 
2063 especially for installation of the machine before 
testing, warming up of spindles and other moving 
parts, description of measuring methods and 
recommended accuracy of testing equipment. 

3.2 The sequence in which the geometrical tests are 
given is related to the sub-assemblies of the machine 



and does not define the practical order of testing. In 
order to make checking or mounting of instruments 
easier, tests may be carried out in any convenient 
sequence. 

3.3 When inspecting a machine, it is necessary to 
carry out all the tests described in this standard, 
excepting those tests which may be omitted in mutual 
agreement between the buyer and the manufacturer. 

3.4 Practical tests shall be made only with finishing 
cuts (for instance, depth of cut = 0. 1 mm, feed = 0. 1 
mm per revolution) and not with roughing cuts which 
are liable to generate appreciable cutting forces. 

3.5 When establishing the tolerance for a measuring 
range different from that indicated in this standard (see 
2.3.11 of IS 2063), it shall be taken into consideration 
that the minimum tolerance is 0.01 mm. For any 
proportional value, the calculated value shall be 
rounded off to the nearest 0.005 mm. However the 
least count of all measuring instruments need not 
be finer than 0.01 mm. 

3.6 Whenever alternate methods of testing are 
suggested, the choice of actual method of testing is left 
to the manufacturer. 

3.7 For the purpose of this standard, various methods 
of expressing permissible deviation are employed, 
each having a particular type of application. The 
methods employed are as follows: 

000/000 For deviations of perpendicularity 
which are ratios. 

000 for any length of 000 for deviations of 

straightness and prallelism; this 
expression is used in fact for local 
permissible deviations, the measuring 
length being obligatory. 

000 for 000 for deviations of straightness 

and parallelism; this expression is used 
to recommend a measuring length but 
in this case the proportionality rule 
comes into operation if the measuring 
length differs from those indicated. 
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TYPE 



MACHINE NO. 



_ORDER NO. 



CUSTOMER 
DATE 



I Geometrical Tests 

AH dimensions in millimetres. 



INSPECTOR 



SI 

No. 
(1) 



Figure 

(2) 



Object 

(3) 



Measuring Instruments 

(4) 



Reference to IS 24H3 and/ Permissible 

or Instructions for Testing Deviations 

(5) (6) 



Actual Error i§ 

CD 



A— Bed 



K> 




Verification of levelling of 
slideways 



(a) Longitudinal dwecttoa: 
straightness of sfideways to 
Ihe vertical plane 



(b ) T r a n s verse d ire ot ion : 
slideways should be in the 
same plane 



Precis >n levels optical or 
other methods, Straight edge 



Precision levek 



a) 3.11, 3.21, 5.212.21 and 
5.212.22 Make the 
measurement at a number of 
positions equally spaced 
along die length of the bed 

The levels may be placed on 
die transverse slide 

When the slideways are not 
horizontal use a special edge 
as mentioned in figure at SI 
No. 12 

b) 5.412.7 and 5.212 2 1 Place 
a level transversely on the 
slideways and take measure- 
ments at a number of positions 
equally spaced alongthe length 
of the slideways 

The variation of level 
measured at any position 
shall not exceed the 
premissible deviation 



0.03/1 000 (convex) 
maximum 0.06 on whole 
length 



Local tolerance: 0.02 for 
anylengftiofSOO 



0.04/1 000 (convex) No 
twist 



B — Carriage 




TAUT WIKE 



DEVIATION 



ft 



Verification of straightness of 
carriage movement in a 
horizontal plane or possibly 
defined by the axis of the 
centres and the tool point 



Tautwire and microscope or 
optical methods 



5.212.3 and 5.232.3 The 
deviation of straightness of 
carriage movement shall, 
other than in exceptional 
cases, be concave relative to 
the axis of the centres 



0.03/1 000 mm maximum 
0.06 on whole length 




j= CONSTANT 



Verification of parallel ism of Dial gauge 
tailstock slideways with 
carriage movements 

a) in horizontal plane 

b) In vertical plane 



5.422.5 Fix the dial gauge to 
the carriage and take 
readings when the carriage is 
moved 



(a) and (b) 0.04/1 000 



C — Headstock Spindle 




Verification of runout of axis Dial gauge and test mandrel 5.612.3 
of centre: 

Near the spindle nose 



0.02 




Verification of parallelism of 
spindle axis to carriage 
longitudinal movement on a 
length of 300 

a) In the horizontal plane 

b) In the vertical plane 



Dial gauge and test mandrel 5.412.1 and 5.422.3 



a) 0.03/300 free end front 
wards 

b) 0.03/300 free end 
upwards 




Verification of parallelism of 
spindle axis to tool slide 
longitudinal movement on a 
length of 300 mm 



Dial gauge and test mandrel 



5.422.3 Make the 
measurement in the vertical 
plane (after setting the tool 
slide parallel with the spindle 
axis in the horizontal plane), 
only in the working position 
of the tool slide 



0.04/300 
upwards 



free end 
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SI 
No. 

(1) 



Figure 

(2) 



Object 

(3) 



Measuring Instruments 


Reference to IS 2063 and/ 


Permissible 




or Instructions for Testing 


Deviations 


(4) 


(5) 


(6) 



Actual Error 

(7) 
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3 



glfe 



Verification of runout of face Dial gauge 
plate 



5.612.2 and 5.621.2 



0.03 including periodic 
axial slip 



:t 



-RB^ 



a 




Verification of runout of axis 
of centre at a distance of 300 
from the spindle nose 



Dial gauge and test mandrel 5.612.3 



0.02 




Verification of runout of head Dial gauge 
stock centre 



* F = Constant pressure of spindle to eleminate axial bearing end play. 



5.612.2 and 5.621.2 The dial 
gauge being placed 
perpendicularly to the taper 
surface of the head centre 
and tolerance being given in 
a plane perpendicular to the 
spindle axis, devide the 
readings observed by cos a, a 
being the semi cone angle of 
the taper 



0.03 



D — Tailstock 



10. 




Verification of parallelism of Dial gauge 
the axis of the outside 
tailstock sleeve to carriage 
movement: 

a) In the horizontal plane 



5.422.3 After the tailstock 
sleeve has been sufficiently 
extended, it shall be looked 
as under normal working 
conditions 



a) 0.02/100 free end 
frontwards 




12. 




13. 



i 



zC 



o= 



wspf= 



Verification of parallelism of 
taper bore of sleeve to 
carriage movement on a 
length equal to 300 mm 

a) In the horizontal plane 

b) In the vertical plane 



Dial gauge and test mandrel 



5.422.3 lock the tailstock 
sleeve as under normal 
working conditions 



a) 0.03/300 free end 
frontwards 

b) 0.04/300 free end 
upwards 



E — Centres 



Verification of parallelism of 

line of centres to carriage 

movement 

a). In the horizontal plane 

b) In the vertical plane 



Dial gauge and test mandrel 



5.422.3 Take readings at the 
extremities of the test 
mandrel at points A and B 
with the tailstock and 
tailstock sleeve locked as 
under the normal working 
conditions 



a) 0.03 Tailstock centre 
frontwards 

b) 0.06 Tailstock centre 
higher than headstock 
centre 



F — Cross Slide 



Verification of squareness of 
the transverse movement of 
the cross slide to the spindle 
axis 



Dial gauge and flat disk or 
straight edge 



5.522.3 and 3.22 



0.04/300 Direction of 
deviation a> 90° 



G — Lead Screen 




Verification of periodic axial 
slip due to camming of each 
thrust bearing 



Dial gauge 



5.622.1 and 5.622.2 This 0.03 
operation may be deleted if 
practical test, No. 3 is carried 
out 



Verification of cumulative 
error generated by the lead 
screw 



Dial gauge, length bars, etc 



6.1 and 6.2 Length bars will 
be used associated with a dial 
gauge so as to compare the 
carriage travel to the number 
of corresponding revolution 
of the lead screw 



±0.05 The measurement 
is to be made over a 
length of 300 mm at 
threaded direction of the 
lead screw 
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TYPE CUSTOMER . 

MACHINE NO. ORDER NO. DATE INSPECTOR 



II Practical Tests 

All dimensions in millimetres. 
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SI 
No. 



(1) 



Figure 



(2) 



Nature of Test Cutting Conditions 



(3) 



(4) 



Checks to be 
Applied 



(5) 



Measuring Instruments 



(6) 



Ref.toIS2063 

and/or 
Instruction for 

Testing 

(7) 



Permissible Actual 
Deviations Error 



(8) 



(9) 



ON 




Machining of 
cylinder test 
pieces held in 
chuck/face 
plate jaws 

D = 1/4 to 1/6 
swing over bed 



L = 300 mm 

L Max = Da/8 
= 200 Max 
Material: Test 
pieced shall be 
made of free 
cutting steel or 
cast iron 



Machining of two a) Circularity 

diameters on a cylinder variation in dia, at the 

with a single point tool location end of the 

test piece for at least 

four readings 

b) Consistency of 
machined diameters 
variation between 
machined diameters 
at either end of the 
test piece measured 
in a single axial plane 



Roundless measuring 
instrument and 

micrometer 



3.1,3.22,4.1 and 4.i a) 0.03 



b) 0.05/300 



NOTE — Any taper shall be such that the major diameter is near the headstock. 



20mm 




Machining of 
cylindrical 
piece held in 
chuck/face- 
plate jaws 
D > 1/2 swing 
over bed 
D Max = 1 000 
mm 
L < Da/8 swing 



Facing of flat surface Surface flatness, 

perpendicular to the Deviation of flatness 

spindle (facing only two should only be 

or three surface, one of allowed in a concave 

which is centrals) direction 



Straightedge and slip 
gauges 



3.1 and 3.22, 4.1 and 

4.2 



0.03 for a 
diameter of 
300 



Material : Test 
pieces shall be 
made of free 
cutting steel or 
cast iron 




Threading of a 
cylindrical 
piece 



L = 300 mm 
(conforming to 
IS 4218) 

Material: Test 
pieces shall be 
made of free 
cutting steel or 
cast iron 



The start of the screw is Cumulative error 
taken from any point over 300 mm 
on the lead screw 



Diameter and pitch 
should be close as 
possible to those of the 
lead screw 



Special instruments of 
tested precision 



3.1 and 3.22 a) 0.06 for 

4.1 and 4.2 any 

6.1 and 6.2 measured 

length of 

300 
The screw thread b) 0.02 for 
shall be clean any 
without flats or measured 
waviness length of 50 



Gf> 
as 



SO 
00 
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4 TESTING INSTRUMENTS 

The testing instruments shall be of the approved 
type and shall be calibrated at a recognized 
temperature conforming to the relevant Indian 
Standards. 



5 ACCURACY REQUIREMENTS 

The test to be carried out, the instruments required, the 
maximum permissible deviations and the manner of 
carrying out the tests shall be as detailed in the test 
chart. 



A-l DEFINITION OF THE TERM 'CONVEX 
SLIDEWAY' 

A slideway is considered to be convex when all its 
points are located above a straight line joining its 
extremities. 



ANNEX A 

[Geometrical Test No. 1 (a)] 
COMMENTS RELATING TO THE SLIDEWAYS 

h 2 




A-2 DEFINITION OF THE TERM 'LOCAL 
DEVIATION FROM STRAIGHTNESS' 

The local deviation from straightness between two 
points of a slideway, which are separated by a specified 
length, which is small in comparison with the length 
of the slideway, is the difference between the vertical 
ordinates of these points. 

Example: 

Local deviation between points a and b over a 
specified length l="h,2~h\ 



A-3 CASE OF SLIDEWAYS WITH A 
REGULAR CONVEX CURVE 

The specifications concerning local tolerance are 
given only to eliminate in case of linear slideways, the 
possibility of large deviations in straightness 
concentrated on a small length \see 2.322.4(d) of IS 
2063]. 

However, in the case of slideways with a regular 
convex curve which is approximately symmetrical 
with respect to the middle of their length, the 
specifications for local tolerance are too restrictive at 
the extremities of the slideways. In such cases the 
values specified for local tolerance may be doubled for 
the outer quarters of the slideways. 
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